Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 07-239471 
(43)Date of publication of application : 12.09.1995 



(51)lnt.CI. 



G02F 1/1335 



(21) Application number : 06-029302 

(22) Date of filing : 28.02.1994 



(71 Applicant: HITACHI LTD 

(72)lnventor : ITO OSAMU 

KONDO KATSUMI 
KIKUCHI NAOKI 



(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PURPOSE: To obtain a reflection type color liq. crystal 
display device improving the colorimetric purity and 
lightness of a displayed color and giving a light display. 
CONSTITUTION: This liq. crystal display device has a 
cholesteric liq. crystal layer 30 and a light absorbing 
layer 40 on the lower substrate 22. The liq. crystal layer 
30 has been disposed under an electrode 24 when seen 
from the user side and the light absorbing layer 40 has 
been disposed under the liq. crystal layer 30. The liq. 
crystal layer 30 has mutually different plural wavelength 
regions of characteristic reflection. The regions Ch(n) are 
from Anm to Bnm [each of (n) and (m) is an integer of > 
1], In both the cases, Anm is >400nm and Bnm is < 
1,000nm. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the ** type perspective diagram showing the composition of the liquid crystal display 
of this invention. 

[Drawing 2] It is creation process drawing of the light filter of the liquid crystal display of an example 1 . 

[Drawing 3] It is the spectrum view standardizing and showing the maximum of each intensity of the 
reflectance spectrum of a cholesteric-liquid-crystal layer, and the transparency spectrum of the light 
filter using the conventional color. 

[Drawing 4] It is the transparency spectrum view of a cholesteric-liquid-crystal layer. 

[Drawin g 5] It is the type section view showing the composition of the liquid crystal display of this 

invention. 

[Drawin g 6] It is the type section view showing the composition of the conventional liquid crystal 
display. 

[Drawin g 7] It is drawing showing the example of loading to the personal digital assistant machine of 
this invention. 

[Drawing 8] It is drawing showing peculiar polarization of the liquid crystal layer for a drive of the 
liquid crystal display of this invention on the Poincare sphere seen from S3 shaft orientations. 
[Drawing 9] It is drawing showing a desirable polarization distribution state in the incidence transmitted 
light of the liquid crystal display of this invention on the Poincare sphere seen from S3 shaft 
orientations. 

[Drawing 10] (a) is the Poincare sphere seen from S3 shaft orientations, is drawing showing the method 
of setting up the azimuth of the lagging axis of a phase plate 1, and the transparency shaft of a polarizing 
plate, and (b) is the Poincare sphere front face seen from the direction of the straight line A in (a), and it 
is drawing showing the method of setting up the retardation of a phase plate 1 . 

[Drawin g 11] (a) is the Poincare sphere seen from S3 shaft orientations, is drawing showing the method 

of setting up the lagging axis of a phase plate 2, and (b) is the Poincare sphere and it is drawing showing 

the method of setting up the retardation of a phase plate 2. 

[Drawin g 12 ] It is the transparency spectrum view of the conventional light filter. 

[Drawing 13] It is drawing showing an example of the display pattern of the liquid crystal display of an 

example 12. 

[Drawing 14] It is drawing showing the electrode configuration of the upper and lower sides of the 
liquid crystal display of an example 12. 

[Drawing 15] It is the distribution map of the light filter of the liquid crystal display of an example 12. 
[Description of Notations] 

10 [ - 14 A top substrate, 24 / - Electrode, ] - 1 1 A liquid crystal layer, 21 - An orientation film, 12 15 
25 [ - A phase plate, 22 / - Bottom substrate, ] ~ A mechanical component, 16 - A top polarizing 
plate, 17 26 [ — The conventional light filter, ] — A bottom polarizing plate, 30 - A cholesteric-liquid- 
crystal layer, 31 32 [ - A reflecting plate, 71 / Display, ] - A flattening layer, 40 - An optical- 
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absorption body whorl, 50 72 [ - The transmitted light with a wavelength of 450nm, ] A control unit, 
73 — An antenna, 450 500 - The transmitted light with a wavelength of 500nm, 550 -- The transmitted 
light with a wavelength of 550nm, 600 -- The transmitted light with a wavelength of 600nm, 650 — The 
transmitted light with a wavelength of 650nm, thetaOI — The azimuth, psiOI showing the coordinate of 
the peculiar polarization on the Poincare sphere - The elevation angle showing the coordinate on the 
Poincare sphere, R [ — The transmitted light with a wavelength of 450nm, ] — The transmitted light with 
a wavelength of 650nm, G — The transmitted light of wavelength nm550, B A [ — Polarizing plate 
transparency shaft direction, ] - The lagging-axis direction of a phase plate 1 , C The lagging-axis 
direction of a phase plate 2, BE, BE' theta - The angle of rotation of the surrounding transmitted light of 
peculiar polarization of the liquid crystal layer for a drive, R ~ The transparency spectrum of the light 
filter of the conventional red display, G The transparency spectrum of the light filter of the 
conventional green display, B — The transparency spectrum of the light filter of the conventional blue 
display, 131 [ — The red display which shows the position of the selected city, ] - The pattern display 
section, 132 — The matrix display section, 133 134 — The black display, 151 which show the position of 
the city which is not chosen — The light filter of R display, 152 [ - Cholesteric liquid crystal (a), 162 / — 
Cholesteric liquid crystal (i), 163 / - Cholesteric liquid crystal (c), 164 / ~ Cholesteric liquid crystal (j), 
165 / ~ Cholesteric liquid crystal (f), 166 / — Flattening layer. ] The light filter of a white display, 160 
- A substrate, 161 



[Translation done.] 
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[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The aforementioned substrate side is equipped with the electrode which has the mechanical 
component which impresses the voltage more than binary to the vertical substrate countered and 
arranged, a liquid crystal layer, and the aforementioned liquid crystal layer. It is the reflected type liquid 
crystal display with which the aforementioned liquid crystal layer is pinched by the aforementioned 
vertical substrate. The bottom substrate of the above is equipped with a cholesteric-liquid-crystal layer 
and an optical-absorption layer, and the aforementioned cholesteric-liquid-crystal layer is seen from a 
user side, to the aforementioned electrode down side The aforementioned optical-absorption layer is 
arranged at the aforementioned cholesteric-liquid-crystal layer bottom, and the aforementioned 
cholesteric-liquid-crystal layer has two or more fields where the wavelength fields of property reflection 
differ mutually. When the wavelength field of property reflection sets to Ch (n) from Anm the field 
which is Bnm (integer of n, ml, 2, and 3 --), it is the reflected type liquid crystal display which each 
Anm is 400nm or more, and is characterized by each Bnm being lOOOnm or less. 
[Claim 2] The aforementioned substrate side is equipped with XY electrode which has the mechanical 
component which impresses the voltage more than binary to the vertical substrate countered and 
arranged, a liquid crystal layer, and the aforementioned liquid crystal layer. It is the reflected type liquid 
crystal display with which the aforementioned liquid crystal layer is pinched by the aforementioned 
vertical substrate. The bottom substrate of the above is equipped with a cholesteric-liquid-crystal layer 
and an optical-absorption layer, and the aforementioned cholesteric-liquid-crystal layer is seen from a 
user side, to the aforementioned electrode down side The aforementioned optical-absorption layer is 
arranged at the aforementioned cholesteric-liquid-crystal layer bottom, and the aforementioned 
cholesteric-liquid-crystal layer has two or more fields where the wavelength fields of property reflection 
differ mutually. When the wavelength field of property reflection sets to Ch (n) from Anm the field 
which is Bnm (integer of n, ml, 2, and 3 -), it is the reflected type liquid crystal display which each 
Anm is 400nm or more, and is characterized by each Bnm being lOOOnm or less. 
[Claim 3] The aforementioned substrate side is equipped with XY electrode which has the mechanical 
component which impresses the voltage more than binary to the vertical substrate countered and 
arranged, a liquid crystal layer, and the aforementioned liquid crystal layer. It is the reflected type liquid 
crystal display with which the aforementioned liquid crystal layer is pinched by the aforementioned 
vertical substrate. The bottom substrate of the above is equipped with a cholesteric-liquid-crystal layer 
and an optical-absorption layer, and the aforementioned cholesteric-liquid-crystal layer is seen from a 
user side, to the aforementioned electrode down side The aforementioned optical-absorption layer is 
arranged at the aforementioned cholesteric-liquid-crystal layer bottom, the aforementioned cholesteric- 
liquid-crystal layer Ch (1), The wavelength field of the property reflection to the light which has Ch (2) 
and Ch (3) and carried out incidence at right angles to the layer flat surface of each field, respectively 
Al 1 >=400nm, The reflected type liquid crystal display characterized by being Bl 1 <=550nm, A21 
>=450nm, B21 <=650nm, A31 >=550nm, and B31 <= lOOOnm. 

[Claim 4] The aforementioned substrate side is equipped with XY electrode which has the mechanical 
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component which impresses the voltage more than binary to the vertical substrate countered and 
arranged, a liquid crystal layer, and the aforementioned liquid crystal layer. It is the reflected type liquid 
crystal display with which the aforementioned liquid crystal layer is pinched by the aforementioned 
vertical substrate. The bottom substrate of the above is equipped with a cholesteric-liquid-crystal layer 
and an optical-absorption layer, and the aforementioned cholesteric-liquid-crystal layer is seen from a 
user side, to the aforementioned electrode down side The aforementioned optical-absorption layer is 
arranged at the aforementioned cholesteric-liquid-crystal layer bottom, the aforementioned cholesteric- 
liquid-crystal layer Ch (1), The wavelength field of the property reflection to the light which has Ch (2) 
and Ch (3) and carried out incidence at right angles to the layer flat surface of each field, respectively 
Al 1 >=400nm, B — the reflected type liquid crystal display characterized by 1 l<=600nm being [ A 
21>=500nm / B 21<=1000nm / A 31>=400nm / B 31<=540nm / A 32>=560nm ] B 32<=1000nm 
[Claim 5] The reflected type liquid crystal display according to claim 1, 2, 3, or 4 with which each 
wavelength field of property reflection of the aforementioned cholesteric-liquid-crystal layer is prepared 
corresponding to the display pixel. 

[Claim 6] The reflected type liquid crystal display according to claim 1 to 5 whose birefringence of the 
aforementioned cholesteric-liquid-crystal layer is 0.2 or more. 

[Claim 7] The reflected type liquid crystal display according to claim 1 to 6 with which the laminating 
of a phase plate and the polarizing plate is carried out to order from the substrate side on the outside of 
an above top substrate. 

[Claim 8] When it has the two aforementioned phase plates and is a phase plate 2 and a phase plate 1 
from a top substrate side at order, it is the reflected type liquid crystal display according to claim 1 to 6 
formed so that the lagging axis of a phase plate 2 may be parallel to the orientation processing direction 
of an upper substrate and the lagging axis of a phase plate 1 may make the orientation processing 
direction of an upper substrate, and 45 degrees. 

[Claim 9] The reflected type liquid crystal display according to claim 8 whose retardation (thickness x 
birefringence) of a phase plate 2 is 25-140nm. 

[Claim 10] The reflected type liquid crystal display according to claim 7 whose angle which the 
orientation processing direction of the transparency shaft of a polarizing plate and an upper substrate 
makes is 10 degrees - 35 degrees. 

[Claim 1 1] A reflected type liquid crystal display with the retardation (thickness x birefringence) of a 
phase plate 1 given i n ********10by 300-1000nm. 



[Translation done.] 
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10. No. 4. pp. 4 4 5-4 5 61:116^1/0^ 

8k. vxTXM^x$-jDi.7t^i6i<?)sa^ri«a$-i6]<. 10 

?®&miz. mmiz^fuz^^rxh^xirmtht 
ticomzmmizft LStt^rfiitisnts z t #-e£ 

[0035] ZOftUZ *> . 3 l/Xf 'J -y ^i&UfcfcfcJH 1 
[0 0 3 6] 3l&»JtZ«cfctillfecO^ KfK £ 

n^^a^L-tjaiii^cfe^-ctiv^ s>sui, sua 20 

[0 0 3 7] UUifciS^fflS&mSrfiS < 1 ) - ( 1 

0 ) <r>&t®tn&z-<tx§i®th t MTvm&h. 

[0038] mm: 1 : TffllfflSWrtHIt 3 UXr 'J 
>y ?&.fiJIfc3^JKfWf£fi§;tSc: fc £ J: OiralB(i)- 
(ii)<7)|S]g£SS&U Bffl*SPcDi*t>jgjg$*U>. 

[0039] ftffl$SHi2 : 3 PXf 'J y ?*Si, B H*rte)C 
h(lh Ch(2), Ch(3)fc. Jf^flSfcSEtASJLfc 
3tfc»U -fit-p*^ 0 0-5 5 0 nm. 4 5 0-6 5 30 
Onm. 5 50~1 0 00nmcO**«^rtfc!KfttRlt 

r. g. Bcom&tzm-rmfmmiz-rzzttfT 

ZtUZ**). KT4V\/-?mmffi.lztoL. ± 

[0 04 0] ftMH2!HR3 : ttlZU-ATV »/9W&M<r) 
Ch(l), Ch(2h Ch(3)tc, JITOfcfilSfcAltL 
tzmzftLX. -eit-ffl4 0 0~6 0 0nm. 5 0 0- 
lOOOnm. 400— 540nmt 560—1 000 

nm<r>mm^iizm&MZ7Tci-i><r)zm^hzkiiz 40 
y<?>m&izm-t mmmztz z t #tz . 3tr 

[0041] fftHiij&£4 : 3 UXf 'J y ^iKfilrttf)** 

51 = (Ei J -Ev l )/(Ex*+Ei*> 

5 2 = 2ExEycosoV(Ex j + Ey2) 

5 3 = 2ExEYsin6 x /(Ex2 + Ev2) 
Si, S 2 . S 3 <02mHi.lX't>ht:tt>. BM<r> 

flBKttlBttSu S 2 . S 3 £3«lfc-f3>2l§l<0¥gl<9 *50 



[0042] fftffi&MII5 : 3WJ »7«MMfc LT 
ffiSff^O - 2VXtcr>%&mit&toS:m^h Z t fci 

[0043] WTTW<£ffi£S5rfSfc, WTO 

«U3»5 0nm"C**. sUSCl] fcfc^T, «i 
«f, m = 1.71, m=1.51 (Jgg#r0.2) , P 
= 300nmi-f£fc, ttttKgfiftjMMfti4 5 3~5 

1 3nmt^06 0nmCO(Bfc^S. 

[0044] *7t, ni=1.73. n 2 = 1.51 («® 
ffiO.22) . P = 3 2 0nmi-r&fc, ftttKM%£ 
IB^i4 8 3-5 5 4nmfc&'). 7 1 nm<oefc^r 
5. 

[0045] ft-jT. aUX^'J^jfcMflaiHBW 
0 . 2 J^^ntfWTT'COffiffl^il^l, . 
[0046] ia±(CiO^*^S<. *^<0 

[0047] mmsMim&ttimi. HRtoet 

4HB*ft-5-S*i.4fcA. 3>h7^Mfc2:±»fl»fc:(±S 

[ 0 0 4 8 ] 3 l/Xf V y ^JSa«tfcftl»ll^yBNO 
U y ^SESS 3 0 AJH"**W«BI6Rtt^ . 3 
tttltf<fcV\ dO^, 3i^Xx'J y^ffl^iJi^AltL 
4 0tciSJR$^. *Jt, 3UXry'y^}8a«<0B : t 

Mmsmnmtfuz&^ mmtizm^) mmxx-b 

tz®£mm?m<r)%.m£+ttmiX'Z h . 
[0049] $t~>x. zturn. v^m^uxy-*) 
v ?mmiz}jtti- itinftt mwj fan 
m^hnmrnz-t^nmiz^ ^xm&& z t tr * . 
[0050] *-rm>£. m%m*$8m-&iz#>m 

ftXh-^X/W-^(Si. s 2 , s 3 )^A^-s. 
Si, S 2 , SaliffiSOXIfcfrlfilom^^ h/WOIfi^- 
Ex, Y«tfi"(fi]Om^<.^h;l'O^EY, ExfcEirOft 
ffii^ Srfflv^T<fc* C 2 ) - C 4 ] XfcmZiiZ. 

[005 1 ] 

[S2] 

C2] 
C 33 
C4D 



[0052] zoMmLzh-?*'*?*-? txry 

[00 53] STN-LCD«WWB»AW4*-f5/t' 

[00 54] #4 5^*V^>y7S<7)20<7>@^rta3fc 

^«±<02oo@^rffl7K$:l£^ittll<0*fcOwllI«i: L 

©=arccos(ao ai+bobi + coci) 

mmmsfriiiWaMc-ii vol. J75-C-1 

I. No. 3 pp. 14 9~1 5 7CfE»£;h.T^£ 

3? 1 
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2^xnm^mmt. ^mn^-ox^ry/jum 
mmtvx&ztii. 

[0055] 2^<om^mm^^m<oth*)<om^M 
4 5° i&L-mtzmtm^m^. mmm&mzmt 

&%0)}m{kXb—? X'^X-? (ao. bo. co : 

mmmmmzz&LxmsmLtem) t. tarn 

hft<r>mifcXV—? 7J*=7*-9 (au bu ci) 

s. 

[0056] 
[»3] 

C5D 

*iHfa*tt£:£#>*:*sm£ai i -hsi 5 fc^-r. 

[0057] 
[^13 
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S ( n 


n ) 






450 


500 


550 


600 


650 


6 


356° 


302° 


270° 


243° 


222° 


P 


0.270 


0.363 


0.335 


0.304 


0.269 


q 


-0.468 


-0.629 


-0.580 


-0.528 


-0.466 


r 


0.841 


0.687 


0.742 


0.793 


0.843 


8 


0.013 


0.416 


0.333 


0.115 


-0.080 


t 


0.007 


0.513 


0.763 


0.882 


0.864 


u 


-0.999 


-0.751 


-0.553 


-0.458 


-0.496 



[0058] 
[f!2] 



(■y^Xhft240° » And=0.93) 





j& & ( n m ) i 




450 


500 


550 


600 


650 


e 


447° 


363° 


320° 


284° 


257° 


p 


0.411 


0.384 


0.357 


0.323 


0.293 


q 


-0.711 


-0.665 


-0.618 


-O.560 


-0.508 


r 


0.571 


0.640 


0.701 


0.763 


0.810 


3 


-0.932 


-0.030 


0.339 


0.356 


0.201 


t 


-0.026 


-0.020 


0.331 


0.641 


0.792 


U 


-0.361 


-0.999 


-0.868 


-0.680 


-0.576 
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[^3] 
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40 
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And=1.05) 
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& ( n 


a ) 






450 


500 


550 


600 


650 


e 


510° 


408° 


354° 


312° 


281° 


p 


0.437 


0.392 


0.332 


0.327 


0. 300 


q 


-0.758 


-0.678 


-0.574 


-0.566 


-0.520 


r 


0.484 


0.621 


0.748 


0. 757 


0.800 


s 


-0.772 


-0.586 


0.056 


0.340 


0.315 


t 


0.468 


-0.152 


0.035 


0.387 


0.632 


u 


0.430 


-0.796 


-0.998 


-0.857 


-0.708 



[0060] 
[f*4] 









g ( n 


a ) 






450 


500 


550 


600 


650 


e 


455° 


427° 


347° 


315° 


291° 


p 


0. 124 


0.128 


0.103 


0. 104 


0.100 


q 


-0.703 


-0.726 


-0.583 


-0.590 


-0.567 


r 


0.700 


0.676 


0.806 


0.800 


0.817 


8 


-0.794 


-0.722 


0.131 


0.394 


0.477 


t 


0.413 


0. 182 


0.036 


0.213 


0.389 


U 


-0.444 


-0.667 


-0.991 


-0.894 


-0. 788 
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[0061] 
[*5] 



(yJXh?} 90° . And=0.81) 









£ ( n 


n ) 






450 


500 


550 


600 


650 


e 


331° 


219° 


16T 


115° 


72" 


p 


0.000 


0.000 


0.000 


0. 000 


0.000 


q 


-0.935 


-0.952 


-0.858 


-0.900 


-0.899 


r 


-0.354 


-0.305 


-0.513 


-0.435 


-0.438 


8 


0.450 


0.595 


-0. 190 


-0.817 


-0.857 


t 


-0.041 


-0.517 


-0.870 


-0.556 


-0.274 


U 


-0.892 


0.615 


0.455 


0.151 


-0.436 



* [ 0 0 6 2 ] & fc . aJltSJOXr-f -y ?Jf Hffl 

izmz 2^<m$%%<mwcx v-txrv?*-* 

[0063] 
[»4] 
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P =cos0o I costfo I C 6 D 

q =cos0o I sindo I C7] 
r=sin0ol C8] 

$mn&ftwmi\ftttiffi0oi , (?>2fe<mTi>&. [oo64] 

ttz. 0oIti5feg«O(ao, bo. co). (ai. bi. * [&5] 

0oi=arctan [ C(ao~ ai)cos#oi-l-(bo — bi)sin#oi] /(ci — co)] 

C9) 

a«OHMfflSJ&JI(COVYC. (p. q. r) 

-mtLXm2W( XHS240' . And = 0.9 
3^m«0Sf»ffla[fB«(C-?V^T«y)^ (p. q. r)£ 

lc5Mfl/Ct*. 

[OO6 5]±aO0t (p. q. r) £JflWt<affl« 

E' = R3 (-<9oi)XR 2 (-0oi) XRi (0)xR2(0oi)XR3(^oi)XE 

■CIO] 

Ri(0), R 2 (0), R 3 (<9)li. 5U1 1] . A [0 067] 

C 1 23 . U3)T*Ztl&. A [&7] 



^h-**/*?*-**^ 0. -l)fc-«UfJ: 
M. Sift. SiM*4*frfc Lfc0«S«***i«i 

Ri. R2. Rzt-tht.mmmmmtw&LtcytE' 

[0066] 
[»6] 













1 


0 


o 1 




Rx(G)= ( 


0 


COS0 


— sin© 


[in 




0 


sin© 


cos 9 










s 








0 


- ,> 






cos# 






Ri(0) = 


0 


1 


0 


(12] 




sini// 


0 


COS (// 










J 








— sin0 








COS0 






R,(fl)= 


sinS 


COS0 


0 


C13) 
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0 


i 





[0068]f)E^ClOD tfeV^T. E' = (0. 0. ^[0069] 
-l)?**fc*>. £*U:0 <s. t. u) tf&sSCl [St8] 
4 3 ~ C 1 6 ] (Omiz^ibhtih . ♦» 



f 



1 3 



s = ( 1 —cos©) r p — qsinQ 
t =( 1 —cos©) r q + psin© 
u = r 2 + (l - r 2 )cos© 

m«<r>Mbmmii,miz^x <s. t, u) tto&ik 
m&mwztii&m i ~* 5 izmi-ti . 

[0070] -«fcLT^Xf«24 0- „ A 

n d= o. 9 3 mcommmmhmizn ^x^tz 

(s. t s u) Sr. ^7^1/SiC7Q7 r--f&k0 
1 04>t§H=£&. 01 036»64h6»&«fc, #&#b?> 

( s . t . u ) a^r >* um±.izpmmm^m&T io 
7*t)tz4ffftt&. ztnt. a9t^L^atc#»«<o 

") . #aft<^S3te<0|lI!|Ei04"i:^« 5 r k 

l=J:6. 

[ o o 7 1 ] &t=. z\<m%mft?te5-tzwm<?>* 

01=001 

<?2 = <?oi + 90' 

0P = #OI±0OI 

Si, 02. ^pSriCC17]~C19)<?DatC^tS 
8**010. HI ltUiBJ-TS. 
[0074] 0r = 0oi±tl>oi. <9i = 6>oikU Jl3fc« 
kftffi«l£iiifiU:«-tegtf>ftR. G. BZXTy* 

umiiztiv&ijmw'ooiT'. a*-?. xrvi}vn.<r> 
%mimhwmA$:'t>.btLtzPi±izttifj$itz> mi 
o(a)]. mis 3 mjrfafrt>3.t:XT>tii'mvb 

R. BJi^BEfcBE' (Jjffiiiff0r = 0 
o^ipoiX-lFmfiftlZ&ttlim&B. W&B'tXT 
yif^m<om&b<0^) EttAtcStt&itttg 

tzzmzmmn * ndi (wzxwm) 30 
■r* CHi o (b ) ] . mnw&Attfofr t,Mfz#T 
i/tivmmxh*). R«£BE*fciiBE' frhffia 

m 1 £ A» L^K^M3bmffl« 1 <%fcmtrttfc: J: 0 
--Kry*w*±Sr#l!rrsgB}TftS. 0io * 

Andi= (360* n-0+540" 
fcfc'U 5SC20] *TASt3fc#£BE<7)i§£9 0- £0 

[0 0 7 7] ^l-5<08K,fflS^S{coV>T. And 
i k *^»*{^tt£;£*fcjg|l£i8l6~ 1 0 1=55*-. A 
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C14] 
C15] 
C16] 

*^^ft5r*tf>i.. mmiz£&m%m<?>$miiXT 
vn<nim±.Kz<m$h 1 ttem&tinm o ^me 

2ft<7)fi[ffl«£fflvvt0l 0{=i£vMimStoifc£#f* 

£fe£c:k#T££. 

[0072] 2t!cofiffl«<ort. ®mmi&&mtzmt 
0? *zti? tvzryt) vn±j,zt5VhWffiL i owns 
k. 0k ^2. 0p£#3&98H=ibg-r&. 

[0073] 

[&9] 

C17} 
C18] 
C19D 

x (b) *o(s, t. u)' k(o. o. -ir -en 

ffl«21S8H:(s. t, uh (0. 0. -1)1= 

mrtz&x-bh. 

[0075] 010 (b) iO. A«3t*^BE*^<a 

- -exs>tux(s. t. u )' tcgjjg-ts. a^. mm 

AOED£nm?fB=[IH>Trt>£>(s. t. u)' (=i6t 
LTt«k^. .T<9KK9[Hj!|6fSJ±3 6 0n° + 6 3 0* - 
©"C&S. ASWjSiBE' *^<affl«U(=AS*-fSl§ 
Rtt(=tTH]eftJi3 6 0n- 4-4 5 0' -0T& 
& . W±J: 0 . mm 1 A (=fc»tS And 
i <A)li. ®S3t<O«fi2:Ak-ri.k<fc*C2 0]^ 

mz%jt>ti\ii£\\ 

[0076] 
[&10] 

• ±90* ) A/360" - C203 

*6~1 0\zmMX'*Ltz®mm&5 5 0 n 
mt*fi»ffcW:A n d iffMX'hl . 
[0078] 
[^6] 
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And=0.78) 





And, (im) 


(26):**CD£^ 


+ 


+ 






(26)5S*CDn 


0 


1 


0 


1 




450 


558(1.01) 


1008(0.92) 


333(1.21) 


783(0.95) 




500 


544(0.99) 


1044(0.95) 


294(1.07) 


794(0.96) 


StS(m) 


550 


550(1.00) 


1100(1.00) 


275(1.00) 


825(1.00) 




600 


555(1.01) 


1155(1.05) 


255(0.93) 


855(1.04) 




650 


563(1.02) 


1213(1.10) 


238(0.87) 


888(1. 08) 



[0079] 



A ft [H7] 



1 5 



(9) 



1 6 



-239471 



And=0.93) 





Audi (no) 


(26)S$#<D«^ 


+ 


+ 






(26)3*0) n 


0 


1 


0 


1 




450 


671(1.07) 


1121(0.95) 


446(1.27) 


896(0.99) 




500 


629(1.00) 


1129(0.96) 


379(1.08) 


879(0.96) 


»ft(no) 


550 


626(1.00) 


1176(1.00) 


351(1.00) 


901(1.00) 




600 


623(1.00) 


1223(1.04) 


323(0.92) 


923(1.02) 




650 


623(1.00) 


1276(1.09) 


301(0.86) 


951(1.06) 



[0080] 



*10* [^8] 

m 8 





r And 


(mi) 


(26)a*©£^ 


+ 


+ 






(26)5£*(Dn 


0 
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0 
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Zft£(nn) 


450 
500 
550 
600 
650 


750(1.11) 
692(1.02) 
678(1.00) 
670(0.99) 
670(0.99) 


1200(0.98) 
1192(0.97) 
1228(1.00) 
1270(1.03) 
1320(1.07) 


525(1.30) 
442(1.10) 
403(1.00) 
370(0.92) 
345(0.85) 


975(1.02) 
942(0.99) 
953(1.00) 
970(1.02) 
995(1.04) 



[0081] 



& *[^9] 

m 9 





And 


,(nm) 


(26)5t*CT)|I^ 


+ 


+ 






(26)5$* On 


0 


1 


0 


1 




450 


671(1.07) 


1121(0.95) 


446(1.27) 


896(0.99) 




500 


625(1.00) 


1129(0.96) 


379(1.08) 


879(0.©) 


Jfc^(nia) 


550 


626(1.00) 


1176(1.00) 


351(1.00) 


901(1.00) 




600 


623(1.00) 


1223(1.04) 


323(0.92) 


923(1.02) 




650 


627(1.00) 


1276(1.09) 


302(0.86) 


951(1.06) 



[0082] 



★ * [H10] 

m i o 

90° » And=0.81) 





Audi (no) 


(26)^*(D«^ 


+ 


+ 






(26) 3* CD n 


0 


1 


1 


2 




450 


526(1.04) 


976(L04) 


751(1.12) 


1201(0.99) 




500 


429(1.09) 


929(0.99) 


679(1.02) 


1179(0.97) 


&g(nm) 


550 


392(1.00) 


942(1.00) 


668(1.00) 


1217(1.00) 




600 


342(0.87) 


941(1.00) 


641(0.96) 


1241(1.02) 




650 


293(0.75) 


942(1.00) 


617(0.92) 


1267(1.04) 



[oo83i<xt. 02=0oi+9o* fcu wmi 
m&it& mi i (a) ) . 

[0 0 84] Z<^m. R, G. BiiSamjjmH^MJt 
XT>tiV1$X\ :fr&fWoi + 9 0* X&hW&CiZ 

?h. 01 Ofc-0H2r^Ufc#S*<O ( s . t . u ) it 

And 2 = 0oiA/36O' 
^ C 2 1 ] +^oifctefe&^tt#& -kXV 

*immm-* c 2 n * «wi-r*«fc:A n d 2 

55 0 nmfcfcWC5$£gfJg.-f S$fcA n chfcjgtfrfl ♦» 



ffl«2 £j§3fiL*:#fcg<03fc£ ( s , t , u ) tftftt&fc 
i&rttS-fc^T^I. [01 1(b)]. 

[ 0 0 8 5 ] fiffi«2 c7) «J ^r- v a y A n d 2 tt<fc* 

C2i:)<D«fc5£*>*Ifcrj:^. 

[0086] 

[»11] 

C2U 

[0 087] ai~5<DffiififflfSfBStCOV^T. »£5 
5 0 nm<Oj§i§3fcWoi C 2 1 D fcftA LT:&6*: 
And2$r^l lfcjjr$\ 
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[0088] 
[HI 11 



1 1 







And 3 (m) 




And (it n) 


240° 


0.78 


47.9" 


75 


240° 


0.93 


44.5° 


68 


240° 


1.05 


48.5° 


74 


260° 


0.81 


53.7° 


82 


90° 


0.81 


-30.9° 


47 



10 

[008 9] 0oiH*cO5£8*»£>O~9O- fiiT0tf£ 
Wlhtf. STN-LCD^TN-LCDfcJBU^ft.'O* 

o- ~7o- jaroKHt&s. *im.m&& aoo 

nm~7 0 0 nmtLt, 5$ C 2 1 } A n d 2 <0® 
B£:£tf>l>fc. 2 5-14 0nmWS. 

[0090] ii3fc««oSiiliWr{ift 1 0oi tir>t^^ 

fcWLT 2 0-7 0- <0®ffl<OAg£:Sr-l*:lf«}:U. US 20 

[0091] f^fflSS*6 : ±08S«c^H!8t. ffi£ffi!U 
<r$mmmi&L. nyh^xMttftftArrs. it:. 

s = ( 1 —cos©) r p + qsin© 
t = ( 1 —cos©) r q — psin© 
u = r 2 + (l -r 2 )cos© 

it:, mmttxa. av^-fur^-tu. 
zm^xitX^. 

[0 0 9 8] a^HSSSfctt*. 9. »<D3fe£Jfl^£, 

xumt<miz>zif s nm?i>&<?>x'. •{xd-. i/r 40 
38B*&fc*>fctt. max. wyyizftjst&ty- 

[0099] 314. 3 l/Xt 'J y ?m&T. Wt20 

v\ Sot, #tWO«^fB«fc-5-^ii«ttRStS:^ 
-f 3 U^r'J y ?i&FnJii£r 2 JlfifaTflHtfitf. 

[0 10 0] it:. mmiZ. #S-C10 0nmfeLh<0^50 
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* [0092] mmk7 : 2&<7)ffimim\ mm 
20Mfflb*±m£<ommmjfti,zftLx^z. & 
m. i <mm0±miffmmmiT^\,zn ix 4 5 • 

i^xt'j •/ 7m&m*TmLx?mwmiz£ mm 

[ 0 0 9 3 ] ti#Ka*8 :ffl8U2WJ?T-i/3y$: 
25-l40nmt1-&c:tlZ£*). #fcg<WftiB&#l 
miz n l/Xf U -y 7 i&fUifciijg LTT&fiJRfWifc J: 

[0094] imm9 : mm<v&mt ±£M.<?m 

|6]5aSttri6l^=5:^^10~3 5- fc-f&£fcfc:«J:9. 

xmrnmizimniztL. m^mtmrnmrnft 

U zyhyAhittfmttZ. 
[009 5]ftfffi&3ll0 :Wmi<W9T-i/3y 
5:300-1 OOOnmb-ri^bizXy). #&ft<Wfc 

liBMtai/xfy v?ffikm*8&Lxm.w# 
mcxmrnti. tswm^mmt^ismt. ?yh 

[oo96j jbtet fc^xjj. 3 uxt- 0 y im&mo 

*>**>3rV\ *-Oi§£Ji N E'=(0. 0, Dt^O. 
(s. t. u){£fc£C2 2)~C24)-C£i6£>fl!». 
[0097] 
[SU2] 

C22D 
C23D 
C243 

*mmz®mtt*ittl><?A±JL\&1$iXX^%\\ ft-? 
X. ^SfeJffl^T^^-^Srff^dJl 

*mmsxm^ix\i. m&<nwhZiv&tthz\kw 

zztizxmmmmx'Zh. 
[0101] Mfic^ffl«. mm.comm\±. 
?<)i9t lthuxt'j vmmtm^timsm 
t>?. ^mk%mmizimjm&*i,. mwmm. 
t%&3uxTVv?msmt:m^i>®£izi>Gm*> 

[0102] it:. xmiteXYW&zm^timssm; 

®mizm^t:m&$&mwizi>m^hc\t&x-$. & 

mtLx^mxht. 

[0103] 
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toio4i cmtmum 

<7Ml$.Z*t. ±T<0«fil 2, 22«XY®614. 

24fcs;ifiiKi i , 2ifc«*, wmmiozvmLr 

V^S. Ta«2 2{ia^XT'J /^?Ka«3 02:fiixT 

v^. xYmsi4, 24»i. mbmi 5. 2 5^-e 
o#;&&. 

[0105] ±T2«1 2 . 2 2»i#7XgT\ XYS 
S14, 24\±lTOfrt>%&. ffifa&ll. 2 
1 Jitf U >f S KSfcStfm^fc 0 , 5 If V^SCKrt* 

93*1-0*. mjM&gAmt. «9&**o.4m 

m, ESSBUOOOrpm, j*"5aLS3 3ra/s fc U 
£24 0* fcLfc. 

[0106] aHjfflcOj&fnii 1 Ott, *V^»y ?»A 
(Dx-f y?ltS<9HR9 0 3 2, AnHO.12 5) 
2:44 (^^ffiR0)S81 1. *3rJH£0.9 
««%) H»i6.2//m-e*«.. 
[010 7] 3W^x'J-y^?a[Sl3 0»±S«fcK'J^o 

9. -e<o^ffiit{ifiiBfl:ifc^ 

■f. SttsKUvO^f^^HNiMol. Cryst. Liq. 
Cryst., Vol. 199, pp. 345~378tC^® 

[ 0 1 0 8 ] 3 VXt V Vffl&S&trOMRO&qfifr* 

(a) 47%, (b) 37%, (c)32%. ( d ) 2 
8%, (e) 26%, (f)24%, (g)22%, 
(h) 18%, (i)16%, ( j ) 14%fcU ft& 

E&n&Mffl&WZIX^tl ( a ) 4 0 0 nm~4 7 0 n 
m, (b) 420 nm~500nm, (c)440nm 
~530nm, ( d ) 4 6 0 nm~5 5 0 nm, (e) 
490 nm-5 8 0 nm, ( f ) 5 1 0 nm~6 0 0 n 
m, (g) 5 30 nm~6 2 0nm, (h)550nm 
~650nm, ( i ) 5 7 0 nm~6 8 0 nm, (j> 
600nm~7 1 0 nmtfcSaWJ ••/ ^jSfaSrffl 
Vtf:. ai^Xry y^&fUf 3 0rtfc<i, ftttRltSfcft 

mmKwzmzzmmchd). ch(2)£xh74 

TKfc»*. »*3-ltfc. ChUMcJi (a) i: (c) 

t ( f ) oajffr, ch(2)»i ( i ) k ( j ) cowi 

[01 093 (a) t ( i ) on^Xr'J y 

l^y**«ftliH2 (a) <0»t2ntSLTfc<i 

( b ) UXt V -y Wc L, 5>tc 

Bf«-r&to*<«-ri»«tcLfc. s^t, 02 < c ) (o 

StC ( a ) t ( i ) <0±fc**l-eh. ( c ) M j ) &tt 
*iU HSfcLTVa^L^. (c) 0±fc« 



( f ) ^mmt. ™tLJt. .TOIIS02 ( d ) ottlz 

[0110] im^isxt-v y?m£km&. txtticom 
1 r><nx v v4 r\z 1 *omffi#*rj5-f saitcx Yms 

£Jft£U:. ia±<0«fcLT»^4 0 0 nm~6 0 0 n 
m, 57 0nm~71 OnmfcftttKStSrjjrt, S'T 
y, R^2fetctt£^6tf7-7^ky-?:ffr£U:. U 

[oin] t$mM2 } mam 1 <nw&m$mza 

^{cHfrSSigCh(l), Ch(2), Ch(3)£Xh? 

[oi 12] chum, (i) t (j)?>im#. c 

h(2)tt(f), Ch(3)«(a) fc (c)<0«««ci: 
•HlfiUgjKU Sfi5 7 0nm- 7 lOnm, 510 
nm~6 0 0nm, 4 0 0 nm~5 3 0 nmfcfSttRIt 
20 £*rf, R, G, B3fe{=*fJ&t 1.47-7 ^k?£ft 

JKU:. SE7-r/k?£fflv\ SMmyt^y-m^n 

[oii3] tm&m3)mi&m2comm*3m£)6 
v>t, chd)^ (a) , (c), (f)cnmmw. c 

h(2)£(f), (j)«gf*,Ch(3)J(a), 
(b), ( i ) <0»flflc£JflU, $l4 0 0nm-60 
Onm, 5 1 Onm— 7 1 Onm, 400nm~530 
nmfc57 0nm~68 0nm(C^ttSltS:^-f, isT 

30 L£. iE7 «A^»JSV\ RSffl^^^-JRfB^^ 

[0 114] CHteCT4]HSSCT2<o?Rf B ^^afc:, 
ttffi^ 1 i: £HB$ 2 ^ „ 
[01 15 mi liO, flffl«2c7)»^5 5 0nm{C 
fc{tl>y^T->'3>'S:7 5nmi:Ufe. ^6<^) 
+-C(i^ C 2 0 ] +cO«-t£ -, n £ 0 1 Lfc^<0 A 
n d i cOftfit&fftt^ 'J * h <0-?-nt ifiV 

*iTffli«lW4!|cy^-#*-h«:IBV\ &«5 5 
0 n mlCfcftS y ^-f->- 3 y S" 2 7 5 n m i: 
40 [ 0 1 1 6 ] Cl[ffl«liOaffllMISJi±««l 2 

OS[6i«&a^|6jfc:WfcL, [iffi«l^iffi$lMlS»i± 
a«l 2<OE|6l5!Ul^|6ji:4 5' £^rt«t^L^. 

it:, fflt&crmmnmim lxoims&mmm 
[oii7] zcom^^nmmomms&m 

ttSrffl^L/cfcC:-?>, R, G, B0)^-?ti<D&F&i> 
2 . 1 V#ig-eR«t**>'g/h t ^ 0 , Bfl^^Rlt$<i 
R#14%, G*^10%, B*U4%T»-5fe. 3Vh 
7XMt(il/240ra-T'fiEi&tfcV^TR* { 7 : 
50 1, G*<8 : 1, B*<5 : 
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[0118] v±emzmu& i twm2 zmz. #-cj±# c 2 0 ] *<omm+. ntot L£*§£<oa 



[0119] tmtms: mtm3<r)m&&mwiz, itz. a*. immi^mmmi±ms.ffm^m. 

mm tfiffl«25rjn^. caa«i fcii^u*-^ Mtwtu ttffl«2<o®ffii8tftsi4±as<offii6i 

*- h SrfflV\ iI550n m(Ciilt£ 'J *t-v a > «UI:fr|p]fc 4 5 * L£. 4fc, fflft«<0 

£ 2 7 5 n mfc L*:. ifc, 1 OSfflttftfttiJ: ]&&ttflKli£ 1 1 i 0 Jb««05Il6]«US^ri6]i:*{,4 9 

(i±s«^i;i6)saa^ri6ifc 4 5 • &%t&£Wt&Lt:. 10 [ 0 1 2 8 ] r. g. Bwi t ti<D$&mm 2.2V 

WJj[int#)48' fcfctSHcSjeLfc. Ofa- f <WM=*ilvtRj&*8 : 1 % GjPIO : 1. 

[0120] <r cnm^rmwn^M^^mm&m- w 1 0 : 1 . 
tt**eu:fc£*. ^ry. 4xn-. wyyw [0129] johoacfflSiEi fcfiHfflE2«m£S£ 

St^ti^ry^l 4%. >fxa-#l 0%. Wyftf R»**«/M:arO. *5-f»Wn£Tiiiaw* t iriB 
UXTJb-jft. 3yh5XhitlJl/24 0fi-f 

muza^x^ry^e : 1 . 4xn-#7 : 1 . v [ 0 1 3 0 ] cnnflis ] n*i^i4<o?K^5^istcfc 

-fe>^*«5 : l-C&ofc. wc % ifcltiWBfcAntfO. 1 3-CfcSnT-f y?4tg 
[01 21] ia±^«fc:fi[ffl«lf:effl«[2S:linxSC: 20 HR000 l£IHl,tf;. > y4*hft£260' fcU # 

R«*36«/hk*0. *7-m*lzto£zm&&Mm [013 1] £1 1*0, flffl«2<O»l5 50nm|: 

fcSrofc. t>{t^'J^T-V3^S:8 2nmtLyt:. £tl. ^9(0 

[0122] cn*6^6 ] mtkmwmUf&jmwizts +-ciisc c 2 0 ] *co&m+. n * 0 1 t>t^<oA 

WC. i&f&*mt 1/CAntfO. 1 ST****?*!* n d i <0fc6tl!c#tt## 'J \l-)VT)VU -MnWzK. 
<0M J 8 9 1 2 2 £Jfl^£. 31 1 1 J: 0 . <2ffl«2co» ^ClTfiffllS 1 fclitf 'J tr^T^a-iPifflVV 

£5 5 0 nmttJJtl) V fT-z/ay* 6 8 nmfc L $£5 5 0 nmfciJtfS 'J ?f-xa y£ 6 2 6 nmfc 

?t. ^7co*Tti^ C2 0D +Olg^-. n£ U:„ fiPffl«2COSffl$Sftg(iJ^«cOiI|6jJ^I 

o t t*:%£<D a n d i c7)»^ffifftt*^u u caa« 1 owm^mt^wsi<rm\ 

hnttUz&K *zx\ ftfflSilfclitf'J;*-**- 30 «ia^ri6it4 5- £&t«fc:t£5gL*:. flftfcco 

h*fflv\ *ft5 5 0nmfc:fc(ti»i;^T-x3>sr3 ®iitiiftjs«i^ 1 1 «t <0 imSL^m^HmJj^ltm 4 

5 1 n mfc Lfc. * £3rr«{;:gJgL*:. 

[0123] firta«lOSfflWASJi±««c0iH [0132] R. G. B^O^COf&jj^k 2. IV 

flMSrftfcWfcU ftffl« 2 ?>}iffltt£|gfl±±3S« tf i5TKSW|i/jNfc & 9 , 3yh^Mtttl/24 

cOffi[6]5!^Efir|Sifc 4 5 ° £=Srtm:g5£Ut. « Ota— r-f »fcl3V>TR*U 0:1, G#l 3 : 

ftSOiijittlftgkm 1 1 J: 0±a«<OiiIr6]jaa*-|tGfc KB*«12:lt*^. 
#4 5 • $%-mizWs£lt:. [0133] VXtomizimft 1 fcfiffi«2 ZtolhZ 

[0 1 24] R. G. B(0^-ftlcom?mmi>2. IV fcfcJ:0^-m<O^fe II C-BBniSEffltfeV^T 

#i£-CKI**^Si/jNfc^»), 3yb5XhitlJl/24 RSmWfc&O. ;&7-SI^Can;t-CBffS3^lg 

OT^-r-figiittJv^TR^s : i . g#9 : i , b 40 e&o*:. ^&mvw^ttgmzmmtiM 

#6 : mmm®mm7izmt. 

[0125] ULhcoaifcftffiS 1 tmw.2 ZtialhZ [0134] CHi£fll9 3 HSS0<4<Ojff B B a a^afc:iJ 

tfcj: ^•fti^^&ui^mtwtms.mitzii^ ^x. m&timiz&ntfo. 1 3-cs>SDT-f >y?#M 

TRSt$*^hfc^0. ^^-^tSnxTBt^*^ HR000 lJrfflV^c. ^'f^^ft2:90• fcU *J 

maz^tz. yivmzo.4ns%iftiinttt. ttz. mmiox 

[0126] cmfom7immm4cn>mikm$!imtzi5 ym&i4. 24<r>^.i>^izmkVyy : J^9 <tf 

^x. m&ttmzAntfo.nxh&ciTj v-rim t> imttzwmm^K rnim,\5, 2 5t>TFT 

HRooos^fflv^. mimtLft. 

[01 27] *1 1J:0. <5l[ffl«2<0^5 5 0nmK [O135]^llJ:0. &ffl«2(7)«*5 5 0 nmfc 
fc»tS'J^r->'3>'S:6 8nmfcLJt. 4!t. H8<0 50 fcJtl> 'J^f-va ^2:4 7 nmfc L^. 4?t. ^1 0 



ifcg 5 5 0 n mtiStf-S >J ^t-^ 3 6 7 8 n m fc 
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o+ -c<±* C20D tycmn*- . n £ 1 1 l^^co 2 . i vftiSTKit^g/jN t ^ o . mm^commt 

&ndiCO&m&&tf#»*-X*-\-CO*tliZjS; ^ry*»'2 5%, R# 14 3yh7XhJt 

550nmfcfc<tSy^r-^3>5'6 68nmi:L R**7 : lT*>-?Jt. 

fc. a*. fiLffl«i<oiiffltt^i±»««Eifii5!ia* [0144] &±<om^mm tifflm2*Mi&z 

[0136] R. G. B<7)^-rilV>m*mt$ii>2.lV 10 [0145] [&t0fl 2]01 3fc***fif. 'V- 

«afCJOMW»ht=arO. 3Vf^7.MttiR#2 ym^&bvhV l>mf&i$ti. B*<9±g 

0:1. G#3 2 : 1. B#2 2 : lt*^. JjLhO 3?rp£fc*^a£gl^&^?I^S£m£L*:. 

**>. 0. .rod *>±^ffif}T(7)fiM<in»^Sffii: £*ifc*«S 

[0137] tntmioimmswmy&mwiz ttpm^Ry ^^-^m^x^u ±mm. t 

tSV^T. «fi«fl{CAn*<0. 1 3T*>4or>f -/^tt fflimo»#£**l.-?*l01 4 ( a ) . (b)(C. #5 

«HR000 1*fflvxfc. «y-fXMl£9 0* fcU # -7 4/l*OJ^£Bl 5t=5^. Hi 5«*HiaHHi 

>f 7^5-0. 4**%#W$-«: < , ^Jt. Hft0Ulco R<7)*7-7-j;^l 51TJ)0. HM91+C0 

XYSfii^ftbO fcTFTfctilifcffiKfcjav^ BDIU ( f ) . ( i ) com^XxU y ?%&HaiMHteJB» 

Kt,TFTiasfflfc ut. 20 it. twaaosattaaissai 5 2-e&9 . mini 

[01 38] 1 i9. 0fflfi2«iS[l5 5Onmt: +<9(a). <d). (h)OTWJ7?Mi« 

fcftS , J^T-^3y*4 7nmfcL)t. £>t. £10 ffiSWZm^iz. W->Wr&<r)Wm$.t*]7-7 

*>+Tfctt C20] +?)1g^S:-. n £ 1 fc L£%£tf) 4 *?£tt£&K*StttM 1 1 fcH«fcW:. SttRSiut 

550nmfctJ{tS'J^T-^3>-Sr668nmt t [0146] £0tt&XYttffiaft«>&Rff>«ff&fl*. 

rtCTfrtu fi[ffl«2<7)affliiwjg«±a«c7)ffirfii«i [oi47] cibi^D ussw 1 osa&i38B££ti 

Soffit 4 5° £3rreHci*5gL*:„ fflftfiOiS t> 31^7. -f 'J v?ttAJH3 OZm&ffi&Zm^t:* 

mmgitm ni o ±ss«oieifiii!ra^ri6ji:^3 1 • 30 5-7 < ji^casaufc. ^itst*^? h/uzm 1 

£=5r«c^SL^. 2fc**-. S3BftiMM4 05- l/4*^«fc(i3t« 

[0139] ud-, yry, v*y ?0)\\rtL0$t tmmz>£x_fz. w$tt?>5istmt*ti?tiR# 1 o 

^®«t2. lVftjfiTKIt^fii/ht^O. %. G#8%. B#8%fcffiv\ 

7 MtUtf xn-#l 8:1. ^T^tf 1 8 : 1 . V** [0148] ZCOWtlZ. 1s&&)Wmi:m^tzi}7-7 * 

>?ij<2 2 : i-c*o/i. /^fc 2&mfflzzm^mrn*5-®&&F3m 
[0140] mtm 1 1 } ussw i «i&p«i xzmemTimwizit^T. m*com $<offiT# 

fc. fi[ffl«lfcfi[ffllS2S-jD^. 

[0 14 1]jtl liO. Iitffl«2^«[ft5 5 0nmt [0149] 

D ^T-^ 3 y£ 7 5 nmt Lfc. *S6<0 IHf^H] Jajbfc J: 0 . *%miz£tHf . t&fcOK 
+-Cli^ C 2 0 ] ftfflg^* - . n £ 0 b L£*§£<0 A 40 ItiMiilfl^a «fc 0 t,16 V ^OSStSJKa^^l 

n d i tD&zm&tfx v h nztiizfo \ wmzzb #TZ h . 

*z?mm. i Mix 1 ) h ^ mw iwfiot&mtmw] 

0 nmtfcW 'J ?f-i/3 ^ 2 7 5 nmt Lt. [0 1 ] ^^COffl^H^^S^^^rS^lgB 

[ o 1 4 2 ] a*, fiiss i <vmmimt±mftcr)&. 

i«n«ia^r[6jt¥ff fc: U fiffl«2<oSffllft«g{±±ffls [02] ^isw 1 o»a^5ls^ 9-7 ^ 

^)El6i«ia^(&) b 4 5 • £$rr&fcl£5£ Uz. it: . ffl dD:S0T*S . 

3K«o2ii«iftS{i^l 1 i 0±««<oSl«ilj!PKr[6li: [03 ] y ^jSSl^RltT.^^ hfrbti&k 

[oi43] znm&mscoBmmcofmm&m ^tim&^wc^m^mmLtx^rrx^ h>imv$> 



t 



(14) 



&m i 7-239471 



25 

h. 

[06 ] m^m^mm(om&i:^tmmmmT 
[07 1 *m\nm5wmmm^n%mmz^r® 
[08] s 3 m}fofrt>MJi#Tyt)i'm±.izmz>* 

[09] s 3 mfofrt>M*:#T>*um±.izmi* 

[0io] ( a ) iis 3 m)jfofrt>MfiXT>*um:' 
%mz*-?mTh o . ( b ) a ( a ) ^msAo;^ 

[0ii] ( a ) ttsaWj^hMf^ry^umx' 20 
<affl«2<osffl«i^^ffi$r^-r0'e&o. 

(b) tt^T>*U«T'S)0. fitfB«2^U^r-^3 
y<Of£5g££^t0T*>S. 

[01 2"iwmn : j~y i^ffum^^vivmx- 
hh. 

[0i3] ussfli 1 2com&&m&co$&jiJ'i?->ff) 
-0«S:*-r0T-*a. 

[014] hmw 1 2<?>m&%^w?>hT<owmm 
ZTFtmx-hh. 

[015] IlifeW 1 2<nm^mwni)=y-v 4 IV? 30 
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coftimx'bi. 

lo-is&s. 11. 21-ErtK, 12 "±a«, 1 

4, 2 4-«fi. 15, 2 5-BS& 16-±ffl3fc 
«U 17HSHWL 2 2-TS8L 2 6-TflHfiK. 3 

0- ai/X?yy?8ML 31 -fE*0>49-7 4* 
*\ 3 2~T»IUB. 4 0-3BWIWML 5 0 -Rit 
8L 7 1-SWSL 7 2HM4L 73-7Wt. 4 
5 0-feg4 5 0nmtf)^i3fc. 500 -fcft5 00n 
mcO^iTt. 550 -&g5 5 0nnU7«g3§3fc. 60 0 
-fcg6 0 0nm<Dj§3t3fc. 6 5 0-&R6 5 0 nmO 

2i§3K. eoi --#T>tn>HL±.x'<r)mim%cojmzm. 

1- jjGm. T/>oi---xT>#u%&x'cr)mmzmtim. 

R -feg6 5 0nm<73jgjl5^ G-ftSnra 5 5 003 
i&ft. B- •fc&4 5 0nm<7)j§)aft. A-ftfflfisUOg 

fflSM. c -efflS2oaffliicfrfi[. be. be - - 
<nmkx^9 h/k 131 •••^-y^g?. 132-- 

?b'J ^X^SS, 1 3 3"-§S?S*lfc«rfi(7)<aB£^ 
-f*^ 13 4-SJR$^=5rV^HJcOfil[S^-rmg 
^ 1 51--R^c7)^7-7-f/^. 152-ea^ 
ffiiiy—y<^^ 16 0-gfiL 16 l-nUXrU 
( a ) . 16 2-3Wf'J >y ( i ) . 

(c) , 164»3Wf 
»J-y?ift& (j ) , 1 6 5~3PX7-V-v?ffik 
(f ) . 16 6-jpBMW. 
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[03] 



[09] 




i o~*&m ii.2i 1 2 "±se 

14, 24-«S 1 5, 2 5-eBSI 16-±«fc« 

17-"«MWB 2 2-TSS 2 6-ffi** 

3 2 -.JMBfca 4 o 



(15) 



<8liPF7-2 3 94 71 



l®2] 
m 2 



[04 J 
a 4 




'V 





400 500 600 700 



[07] 
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[08] 



[010] 




4S0-ajt4 50nmCt>aa* 5 0 0-*ft5 0 0 n mOSt* 
55 0~SftS5 5Onm<W8fi5fe 6 0 0~3tfi6 o O n ma 
6 5 0--S566 5 0 n m«>afl5fc 
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G-Jtftn m 5 5 0fl>3»J(fc B "A«4 5 0 n m 

A-ftM 1 <D«*l*ff<fl[ BE, B £' 
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